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| -—s MEMORANDUM FOR GENERAL RIT 
| SUBJECT: Letters of Appreciation for Support on Recent Discoverer 


Capsule Search to Commander-in-Chief, Royal Norwegian 
a Air Force, Area Commander, Northern Norway and the 
P Commander, Air Rescue Service 


| I... The subject and attached letters of appreciation are forwarded 
for your review and appr | 3 


ie 2. The letter to Commander-in-Chief, Royal Norwegian Air Force 
@ : is to be forwarded to General White, after your approval, for transac ription 
| to USAF stationery and appropriate signature, | 


3. The latter two of the subject letters of appreciation can be 
_ forwarded directly from AFBMD. upon your approval and signature, — 


4. The text of each letter expresses the sincere feeling of 


appreciation which this office holds for the respective support and 
services accorded the Discoverer Program, | | 7 


; —s- 3 Incl. RICHARD D, CURTIN 
| 1, Ltr to RNAP, Oslo, § —- Colonel, USAF | 
_ Norway _ Deputy. Commander 
2 Ltr to.Area.Comdr, _ Military Space Systems 
N. Norway | | a 


3. . Ltr to. Comdr ARS. 
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7 INFO: LMISSLEDIV VANDENBERG AFB CALIF _ 
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| ear WE, Leonhard . 9 Jum. 59 





— ROUTINE a. es 
ROUTINE _ | x AE 


“COMDR AYSMD (ARDC) LOS ANGELES GALIF - 


COMDR PMR PT MUGU CALIF 


7 DOWNGRADED AT. 12 
a < INTERVALS. NOv Bra vie 


FIED. DOD DIR 3200.19 
_ PURSUANT TO OUR WOIZ6-2-8 DATED 4 TONE we 

RE SPRESENTATIVES OF PMR, UT MISSILE BINS AND AraMD 

| INVESTIGATED POTENTIAL SIT:2S FOR. TARE MIDAS LAUNCH. | 

! sranps AT PT, ARGUELLO ON $ JUNE, Twd AREAS, IDENTIFIED 


“AS FOLLOWS, WERE PROPOSED FOR USE: PLAN CONTEMPLATES. 
‘DEVELOPMENT OF NEW AREA )N SOUTAWEST PORTION OF 

“PT ARGUELLO Ix VICINITY or iA HONDA CANTON, PLAN 2 

| CONTEMPLATES EXPANSION OF SENTRY COMPLEX. AREA FoR, 
‘WHICH THERE 1s ADEQUATE US4nLit LAND AVAILABLE, 

| PAR, FOR FOLLOWING SIGNIZIGANT REASONS,, Ths . 
_ BEADQUARTERS RECOMMENDS SITING OF MIDAS COMPLEX | T.. 


dime 1959 
WY Jun tatty 


SiSNED - 


og 
287% Colonel Us USAF. Tet a 


eo : a - ot 8s | Vice Commander 7 = . ; 
= » - WOE59-35 CyZ Wes rs 









(GOMDR AFDMD (ARDC) Les Arn SELEY CALIF °°) “(weegeare. cont'é} 


\ UNDER PLAN 2 WITH STANDS LOCATED DAMELEATELY WEST. 

-OF SENTRY COMPLEX ALONG EKISTING ACCESS ROAD: : 

i) PLACEMENT OF MIDAS STANDS IN THOS AREA WILL STERILIZE 

LEAST ADUITIONAL LAND AND NESE VE LAND PROPOSED : 

THDER PLAN: I FOR SUTURE FHOCRAM NEEDS, - | 

"2, OUR DESIGN AND ConstRUC TION SCHEDULES ConreupLaTzD” 

SITE ADAPTATION OF SENTRY STANDS NOW UNDER CONSIRUGTION. 

THIS CAN BE ACCOMPLISHED UNDER PLAN Z, BUT TOPOGRAPHY: 

IN VICRUTY OF LA BORDA CANTON WILL NECESSITATE FACHITY 

‘REDESIGN AND, ADDITIONAL S125 DEVELCPMERT WORK,. 

; iS SCREDULED KEED BATES FOR COMPLETED STANDS WEL NOT 

"| PERT TRs DELAY. ; 

OR PLACEMENT OF MIDAS STANDS IN VICIETY.OF SENTRY ae 
| “ COMPLEX \ WILY, PERMIT PLANDED UTELIZATION oF EMERGENCY ; — . ; 


« . 


“ = | POWER AnD WATER SUPPLIES 1O His PROVIDED UNDER SENTRY 


a BY CORMDERA SION oF 2anp3 Anove, Wr ts APPanenr 


1 THAT AP FUNDS PROGRAMMED IN FY 69 WELL NOT 2s ADEQUATE 
: | 20 CONSTRUCT A COMPLEX OF THREE MIDAS SEANDS IN THE 


NEW AREA PROPCEED UNDER PLAN Le 

- _ YOM ScanDeoOr? OF WasLCENG EusTONG a4 CROUHD 

- CONES iT AT VAUD APH PARA | 
“SUPERIOR. 7O PLAN 1. . : 
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‘COMDR 1 ATED (anDG) LOS ANG: CLES CALIF a eset conta): 


a PRIORITY AND IMMINENCY CF MIDAS PROGRAM WOULD 
te APPEAR TQ WARRANT FA YORED- POSITION ViS-A- ¥is VAGUE | 
: | REEDS OF LOWER, PRIOWUTY TED RIEP, HAWK AND AEROBER 
|” procrans FoR AVAILABLE ‘LADD BETWEEN SENTRY STANDS | 
AND cone, aa _ oe | 
% Row STANDPOLIY oF paris cost mevESTEORNT, _ 
EXPANSION OF PRESENT SENTRY AREA wh. PERMIT COMMON | ; 
USAGE OF EXISTING COMMUNICATION AND IUSTRILUENEATION —_ FF 
: BO TALLATIONS, | ee ae 4s © oe | 
. ON cowmnerina BASIS, REAGAN SAVINOS DH MANPOWER. 
AD costs CAN BE REALIZED B't CONSOLIDATING ACTIVITIES, 
/ OF Common wEaron SysTEM CONTRACTORS ENGAGED IN ar 
” SENTRI/MIDAS OPERATIONS, SAMPLES INCLUDE NUMBER OF 
= REQUIRED LAUNCH AND SERVICE: CREVS; GUARD SERVICE, 
: Pap MAINTENANCE, REHABILITATION AND REPATH; FRE © 
PROTECTION; MEDRGALS AND TRANSPORTATION, +, 
PAR, THE COMDR IST MISSILE Divison CoNCERS m THE . 
: RECOMMENDATION TO SITS tHe MIDAS LAUNCR COMPLEX Zr 
THE AREA IMMEDIATELY WaST OF THE SENTRY STANDS, 
. BAR. YOUR RARLY CONCURREMCE WITH THE ABOVE = 
- RECOMMENDA TION IS REQUESTED IN ORDER THAT DESION AND 
_ CONSTRUCTION oF THY ADDITICHAL Factuinies MAY PROCEED 
gr ScREDULE, ) 
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7 4 . RJEZFE/ARDC “AMBREVS ATE a 


HD / (FROM AFCGM 52523 : 
IGE. G1), FIWAL ITEM IN YOUR AGENDA: FoR suBe Tae 
t RIEFIWG TO ARPA 4980 JUNE. 235° AMD TO: DOD-NASA. 
I€HT FACILIT) ‘ES BOARD ON THE. AFTERNOON. OF 23°. 
zz ge. (2) TELECON BETWEEN B/GEN GREER |AND_M/SEN. 
War $393 46. TENE 19595 (3) AFBAT MESSAGE 52393. DATED: 


hd oar, FOLLOWING ‘1g ADDITIONAL GUIDANCE ‘AND atoms 
a Tie. “REGARD :‘TO IME REFERENCED BRIEFINGS. - — 

aa ® Ae TT-1S REQUESTED THE BRIEFING BE A ‘STRONG 8 

5; Tutied OUTLINING THE AF-beD ) CAPABILITIES. Te SATE masa 
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DISCOVERER TRACKING | AND “A 
» EMPHASIZING. waLiTany, Baer 
COMMUNI CATIONS SA 
rir, thar caer Meena 5 cing 
; 4 REQUIREMENTS, 
eo Belt SxonL “BE. REALIZED THAT THE: IMPRESSTONS = 
aes RATES BY “THESE BRIEFINGS MAY VELL SERVE ASA DETER- | 
| maine : ‘THE EVENTUAL RESOLUTION OF TOP-LEVEL | 
SIGWMENT RELATIVE TO DIRECTION AND CONTROL 
MVIROMMENT FOR SPACE SYSTEMS, - HENCE i 
E if eee your. BRIEFING BE GIVEN: BY A NIGHLY Po bit HED 
eu “SPEAKER WO I$" ‘THOROUGHLY FAMILIAR WITH THE - 
[ae ms a ace STAFF REVIEW OF THIS-BRIEFI ne 
4 fore SCHEDULED FOR 1530 JUNE 22.05, ENCRETON voi : 
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FRou anya SIGHED JONNSOM 
WDIZ~-9-2-EF DATED 
JUV SEVELOPHENT CONTROL CENTER IN 
‘DOLLARS WILL BE REQUESTED FoR 
jf e BUDGET. APPROVAL IS CONTINGENT 
Construct PROPOSA :. 


RUCTION PR 
“OUTLINING 
ON REQUIRED FoR APPORTIONMENT Se CONSTGUCTION 
Seat eae ARE AVATLAM 
AILABLE AT AFBMD. 
hon’ RECE: INFORMATION IT I$ ANTICIPATED THA 
mies CAN BE RELEASED EXPEDITIOUSLY. 
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§23/19202 


ROM CHIEF AFBMD FLD oFc VANDENBERG AFB CALIF/COL CcDy/ : | 
‘0 = COMDR AFBMD HEDARDC , INGLEWCOD CALIF A-PARAPHRASE NOT RECIRED EXCEPT PRICK 
ATTN-WD2, WOTI, WOG TO CATEGORY 8 ENCRYPTICN—PHYSICALLY at 


T 


‘S-E-€-R-E-F/ FROM WDGEV-16-54-¢, PERSONAL TO COL EVANS WDZ AND 

TCOL GREENE WDT1 FROM COL CODY. INFO TO GEN TERHUNE WDG. THIS MESSAGE 

"iA FIVE PARTS. PART 1. DUE TC A RUMBER OF REQUESTS FOR DATA CON- 
‘ERAING THE THOR LAUNCH COMPLEXES aT VANDENBERG, FOR VARIOUS 

__ UTURE PROGRAM STAKD LOAD PLAKNING IT IS FELT EXPEDIENT TO DISCUSS 

HE TOTAL SITUATION AND IN THIS MANNER ANSWER THE SPECIFIC REQUESTS. 
URKENT STATUS FOLLOWS- A, COMPLEX 75=1, BLOCKHOUSE, PADS 1 AND 2 

- OR IWST AND CTL. Be COMPLFX 15-2, BLOCKHOUSE, PADS 6, 7, AND 8 

| (PR EMST AND CTLs Ce COMPLEX 75-3, BLOCKHCUSE. PADS ‘a’ AK S\Foe 

ISCOVERER. D. RIM BUILDING For IWST AND CTL/EXTENS] ON-DISCOVER- 

R/, THERE IS NO FIRM INFORMATION AVAILABLF TO 1MD CN CTL PROGRAM 

R THE STH SQUALRON, BASEL on INFORMATION FROM SREENE, INGLEWOOD, 

MESE ‘DISCUSSIONS ARE PRECICATED ON THE ASSUMPTION THAT THERE wtiL 

© NO STH SQUADRON AND THAT THE CT LAUNCH RATE WILL BE FOUR/&/ 

ER YEAR. IF THIS ASSUMPTION INVA ID, DATES WILL VARY AS THE 


ACE TWO WNGRADED AT 12 YEAR 

' _ INTERVALS: Oi AUTOMATICALLY 

eras DECLASSIFIED. DOD DIR 5200.10 
Gepehll VARIESs IF ASSUMPTION IS VALIL COMPLEX 75-1 WILL Comy 


WAP > 
WST /CTL F RMITMENTS BY ENB OF JAN 60. COMPLEX 75-2 WILL BE IN NS7TTSN 
! T AT FOUR PER YEAR. PART 11. FUTURE USE INFORMATION | 
OLLOWS- A. A PAD FOR INSERVICE ENGINEERING BY SBAMA IS A RE- , : 
UIREMENT. DETAILS REQUIRE SPECIFICATION. Bs EFFORTS ARE BEING | 













ADE FOR USE OF A PAD IN THE THOR DELTA PROGRAM, C. LOCAL DOUGLAS. 
NFORMS ME THAT LMS HAS CONTACTED THEM RELATIVE TO A THOR BOOSTED : 
A ee no LNFORMATION EXISTS IN THE FIELD OFFICE~COnS—— 
RNING THIS PROGRAM. De. RUMCGS HAVE ALSO BEEN HEARD CONCERNING 
SIZABLE EXTENSION TO THE DISCOVERER PROGRAM. IT IS PRESUMED THIS | 
OLLOWS PRESENT PROGRAM AND DOES NOT INVOLVE ADDITIONAL STANDS. F, 
OME DISCUSSICN OF STORIC HAS BEEN NOTED. WHETHFC THERE ARE ANY 
\FE IMPLICATIONS ARE UNKNOWK TO THIS OFFICE. INFORMAL AGREEMENT 
ADE WITH COMMANDER 1MD THAT STANDS SHOULD REVERT TO BMD FOLLCWIKG 
PEKATIONAL USE. THIS OFFICE HAS REOUESTED BMD INGLEWOOD TO 
QRMALLY AGREE WITH SAC THAT ALL STANDS RETURN To BMD FOLLOWING 
OMPLETION OF SAC OPERATIONAL LSE. THIS DEVICE WOULD ENABLE STAND 
JADING FACTOR FOR PLANNING OPERATIONS TO REMAIN CENTRALIZED, IT 
WULD FURTHER PRECLUDE INDIVIDUAL KEGOTIATIONS ENDING IN OVER OR 
NDER COMMITMENT, AND ENGINEERING DIFFICULTIES IN MAKING EFFORTS 
LCHNICALLY COMPATIBLE. PART 111. IN VIEW OF FOREGOING THE — 
ALLOWING LOADING CONCEPTS SEEM REASONABLE. MODIFICATION SHOULD 
_ 2 MADE AS NECESSARY AT INGLEWOOD BASED ON BETTER DATA. Ax COMPLEX 
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ERG PROGRAMS CAN BE ACCOMODATED DEPENDING ON RATE OF LAUNCH AND 
SECOND STAGE CONFIGURATION. BLOCKMOUSE- MoD To ACCOMODATE CONTROL 
ERUIPRERT OF SECOND STAGES. LEFT PORTION OF CURRENS CONTROL ROOM 
FOR THOR DELTA, 2D STAGE, MID SECTION FOR THOR BOOSTER, AND RIGHT 
| | Kwos CONTROL EQUIPMENe’ 2% £S APPROACH WOULD REOUIRE 
ENGINEERING AND SMALL AMOUNT OF CONSTRUCTION, AT FIRST GLAKCE 
MOUSEE® TECHKICALLY FEASIBLF. B. COMPLEX 75-2, Pap 6 AND BLocy - 
MOUSE- DEVOTED TO SBAMA EFFORT. BLOCKHOUSE INCLUDED BECAUSE OF 
INSTRUMENTATION REQUIREMENTS. PADS 7 AND 8 AND OPERATIONAL CONTROL 
WANS= FOR CTL PROGRAM. ONE PAD SHOULD EASILY ACCOMODATE PROPOSED — 
Mann N RATE. HOWEVER, FEAR OF PAD LOSS MAKES TRASIOre PEOPLE 
 EARY, OF COMMITTING TO SINGLE PAD OPERATION. USE or VANS 
ENCOURAGED. FOLLCWS EMILY CONFIGURATION, INSTRUCTOR CAPACITY, 
SYSTEM MONITOR CONSOLES, ETC, PERTINENT [0 TRAINGuS COULD BE 
ACCOMODATED IN ANOTHER®CCUPLED ON ® VAN. ALSO FEASIBLE TO VAK 
-PONTROL SBAMA OPERATION AVAILABILITY OF VANS AND ENGINEERING 
Mor eHLTY SHOULD BE DETERMINANTS. THIS APPROACH Broee “PRIMARILY 
NOT ON STAND LIBITATIONS BUT ON BLOCKHOUSE LIMITATIONS, 
ENGINEERING INVOLVED SEEMS FEASIBLE AND MINIMAL. FURTHER THE 
CHO RELY WITHIN THE SAME COMPLEX OF SBAHA AND TRACE Cee EXERCISE 
LD EXPEDITE IN-SERVICE ENGINEERING TYPE FIXES. DISCUSSION 
gPLARS, TRAINING AND MATERIEL PEOPLE OF 1MD ON THEIR REQUIKE- 
MES AND PROBABLE STAND RELEASE Tinos HAS BEEN ACCOMPLISHED, AND 
re GENERAL AGREEMENT INDICATED. PART 4V. Ib Vitw OF FORE- 


SG SLO OUMEND A. FORMAL AGREEMERTS WITM SAC ON STAND USE AS 










. | ma FOUR . | | MISSING A PAGE 
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-! -1,f? ) 1.9 Be ; aly A 
, PepOAMAs PAD J-S, REMAIN SAC FOR CTL. 
aR >OSTURE TWO F mm gNCH CONTROL WITH ADDYTYONA 
VR MERE ARURED 10 TRAINING RESUIRT PERT ev) "AU TO \ NT ROL 
on SBAMA AND TRAINING CONDUCTED FROp SLOCKHOUSE. /3/ RIM BLDG, 
ALL SPACE LESS THAT NECESSARY TO SUPPORT CTL AND SBAMA OPEKAT OR 
10 BMD. THiS SPACE SUBJECT TO SPECIFIC ACKEEMEET WISH AGENCIES 
INVOLVED. 8. UFGN COMPLE*IOK OF ACKEEMEAT Pre A ABOVE BMD 
COMMIT PADS 1 AKD 2 AS NECESSARY, AKD START ENGINEERING NOW IF 
TWO DIFFERENT PROGRAMS ARE INDEED To Br ACCOMODATED. PART Vv. 
MISCELLAMEOUS APPLICABLE DISCUSSION- A. IT IS UNDERSTOOD THAT 
THOR DELTA AND THOR SAMOS WOULD USE EXTERNAL GUIDANCE/BTL-MOD 11/. 
SEPARATE INVESTIGATION OF THE TECHNICAL IARAMETERS INVOLVED ARE 
NECESSARY PRIOR TO AGREEMEK I | 









DISCUSSION HAS BEFN HELD THI | IS UNDERSTOOD THAT 
REDUCTION OF 392D MISSILE TRAINING SQUA ILL OCCUR AS IWsT ' 
PHASES OUT. BMD SHOULD CONSIDER POSSIB TION WITH SAC 
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 +fransfer of Launch Ceeplex 75-1 at Vandeaberg AYR, CaLir 


SC 
Offutt AYR, Kebr | | 
1. Wite the advent of additional spmce programs and the acceleration 
Of programe now underway the Air Poree finds iteelf in the position 
OF en inadequate nuuber of lewnch coaplexes to support the 


3. 1 miderstend that the IMGT requiresent for 75<1 phases out 30 

Jan 1960 aad so further GAC requiranent exists for the complex in 
a - Ghat Combat Training Lawnch (CTL) oan be supported by Shor Isunch _ 

complex 75-2 vhieb is now being utilised for Dest. Thus 75-1 would 


he available for transfer to the AFEMD on or about 1 Feb 1960. 


4. The AFBMD requests that the Thoy launeh complex 75-1 be tumed 
effort.» WSK? “pon completion of the let Missile Division IMT 


Original Sioned 
O. 2. RITLAND 
QO. J. RITLAND — 
MAJOR GENERAL, USAF 
COMMANDER _ 
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MEMORANDUM FOR THE RECORD: Subj: ; Transfer of Launch Complex 15-1 at 


‘This letter has been prepared at the request of Colonel Cody as oo 
contained in message WDGEV 10-54-C, dated 22 October 1959, in which he requests 
the AFEMD to formally agree with the SAC in the transfer of launch complexes 
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REPLY TO 
ATTN OF: 


- of the. 6594th: 7 ~ 


7 ‘HEADQUARTERS _ 
SPACE SYSTEMS DIVISION 
AIR FORCE SYSTEMS COMMAND - 
UNITED STATES AIR FORCE 
oo Air Force Unit Post Officé, Los Angeles 45, California 
SSZ | | eX 


6594th Test Wing Operating Concepts (Satellite Control Facilities). 
(See Distribution) 


1, The purpose of this letter is to describe the mission and functions 


_ of the Satellite Control Office and the 6594th Test Wing (Satellite) in 


developing and operating the SSD Satellite Control Facilities. It will 
assist program offices and potential users in.planning development — 
tests to make the best use of existing functions, equipment and. 
personnel for support of testing. 7 


2. Prior to 1 April 196 1 the Satellite Control Facilities were operated 


by the Lockheed Missiles and Space Company (LMSC), Sunnyvale, 
California and the 6594th Test Wing (Satellite), Sunnyvale, California. 


(6594th) monitored LMSC's operation. On 1 April 1961, these positions 


were changed so that the 6594th was assigned the responsibility for _ 


_ direct supervision of the technical and logistic support furnished by. 


LMSC. The mission of the 6594th Test Wing is to; ‘— 


3 


a. Support the existing MIDAS, SAMOS, and DISCOVERER 
Programs. | | | | 


b. Support new programs a8 assigned. 


_, © Plan, integrate, and effect simultaneous orbit operations of 
several different types of satellites. 


d. Operate the Satellite Control Facilities as an R&D facility for 
tracking, data acquisition, and control for those satellite systems | 
assigned by SSD. Peculiar requirements associated with new satellite 
systems to be tested-will be integrated by modification of or addition 


to existing facilities by the Satellite Control Office, SSZC. 


e. Provide trained per sonnel and proven techniques to specified 
satellite programs, thus insuring a maximum utilization of personne) 
and facilities, ae " “se | 
c 


3. The following are the functional satellite control re sponsibilities | 


15 September 1961 


tetas Lap Sad oe 
7 wt 


a. Test Control. Direct over-all system test operations » including 
tracking and payload data processing, and tracking station Operations 
and direction. a “i 


b. On-line Data Processing. Receive and process. tracking, come 
munications and control, and telemetry data 3 perform command synthesis 
and generation, and generate data required for test control purposes. | 


c. Analysis and. Evaluation. Accomplish on-line analysis of teat 


recovery systems. 


data necessary for optimm.control of the Satellite, payload,.and =~ 


ra 


dad. Payload Data Processing. Process pertinent payload data -- 
necessary to generate commands for satellite control. .-.-° °°. 
4. The systen contractor will provide the test. direction compatible. . 
with his responsibilities. He will be provided all available data: 
consistent with and required in the support of the test fiction. The 
_ program office concerned will submit to SSZC the planning require- ~~ 
ments and will receive in retum a detailed Support Plan. (Formats — 
and procedures for ‘these documents are being prepared ‘by S8ZC* and 


“Be Multiple satellite operations require compatibility of. each: satellite | | 


computer program with the computer program of all other satellites . - 
“being tested in the SSD Satellite Control Facilities. Development of 
these computer programs mist be. accomplished: in Close conjunction - 
with the SSD Program Office, SSZC, and ‘the 659th. ee 


(6. The 6594th will prepare and issue the necessary Test Directives 
and other operational directives.and procedures ‘which involve the. 
‘participation of equipment and personnel assigned to the SsD Satellite 

Control Facilities. ee. Eee oe ™ | ; . oe We 


‘T. The 6594th will determine the operational readiness of the Satellite 
Control Facilities for each operation. ; ; 


8. Those offices. responsible for ‘satellite systems: should’ insure: that - - 
“requirements ‘documents, test ‘plans, test objectives » and-other program 
planning documents take: cognizance..of these concepts. — - eee ee 


* 


at 7.\;, a 





‘om \amee e Sen ewri © Garaget: san: Fe = 
‘ ‘ : of 
‘ . < 


a - 
. 
= Ris 


Ltr, SSZ, 6594th Test w g Operating Concepts (Satellite 


_ Control Facilities) 


DISTRIBUTION: 


SSK (5 cys) ssz (5 cys) 
SSL (5 cys) - _ SSZA_ (5 cys) 

SSP (5 cys) SSZB_ (5 cys) 

SSR (5 cys) SSZD (5 cys) 

SSV (5 cys) SSZI_ (5 cys) 
SAFSP (5 cys) 


SSZJ- 


SSZM 
SSZN 


SSZS 
SSVA 


P Lockheed Missiles and Space Company : 


P.O. Box 504 


‘Sunnyvale, California (10 cys) 


Aerospace Corporation 
P.O. Box 95085 a 
Los Angeles 45, California 


Philco Corporation | : 
Western Development Laboratories 
3875 Fabian Way | 


(10 cys) | 


Palo Alto, California (10 cys). | 
6594th Test Wing | 
Sunnyvale, California (20 cys) 


(5 cys) 


(5 cys) 


(5 cys) 
(5 cys) 
(5 cys) 


SSVC 
SSVR 
SSVT 
SSZAE 
SSZAG 


(5 c¥s) 
(5 cys) 
(5 cys) 
(5 cys) 
(5 cys) 
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an a . x & ; | | - HEADQUARTERS | 
Sm } _. SPACE SYSTEMS DIVISION 
= te | _ AIR FORCE SYSTEMS COMMAND . 
UNITED STATES AIR FORCE 
i | Air Force Unit Post Office, Los Angeles 45, California 
REPLY TO : 


a ee _ 25 MAY 19625. 
; 7 sunsecr: Management of Development Test Facilities ’ | te oe 
| Lockheed Missiles and Space Company, Sunnyvale, California 


(To: Chiefs of Major Subordinate Staff Offices 


‘1. The Santa Cruz Test Base (SCTB) and the newly established 
‘Development Test Laboratory (DIL) comprise a pair of key vehicle 
and component development test facilities within the Lockheed 

. Missiles and Space Company. The SCTB has served every military 

. Space program and NASA program utilizing the AGENA satellite 
vehicle, The DIL established under the AGENA D development 
‘Contract, will serve all AGENA launched programs in a similar 
manner, Our dollar investment interest and scope of operations 
have reached the point where it is desirable to establish an | 
Executive Manager for over-all AF-SSD operations at the SCTB and 
in the DIL. ; .° ; | ° 


| 2. The System Program Director for AGENA, SSH, is. designated 
eS | AF-SSD Executive Manager of these development test facilities. 
me The SPD for AGENA will have responsibility for. integrating and 
: | scheduling all SSD test requirements, analysing and evaluating 
contractor manpower and funds requirements and projections and 
. approving contractor operating schedules and’ requests for = —§- 

_ facilities. In the discharge of this responsibility, the SPD for 
AGENA will give objective consideration to all: AF~SSD requirements . 
and coordinate all operating and managerial policies and actions . 

' relative to these facilities. | | Yee ae a 





3. Within the organization of “the System Program Director for 


_' ' AGENA respective executive agents are as follows: 
-SCTB - Chief, Astro-Vehicle Division ~ SSHAA . 
DIL’ = Chief, Electronics Division - SSHAR, 





ROBERT E-GRER — os 
|. -Major.General, USAF : 
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REPLY TO 
| ATTN OF! 


TO:: 


Management of Development Test Facilities ’ 
Lockheed Missiles and Space Company, Sunnyvale, California 


Chiefs of Major Subordinate Staff Offices 


rine Santa Crus Test Base (SCTB) and the newly established 
Development Test Laboratory -(DIL) comprise. a pair of key vehicle 
and component development test facilities within the Lockheed 


- Missiles and Space Company. The SCTB has served every military 
. Space program and NASA program utilizing the AGENA satellite - 


vehicle. The DIL established under the AGENA D development 


have reached the point where it is desirable to establish an 


. Hxecutive Manager for over-all AF-SSD operations at the SCTB and 


- . and coordinate all. operating and managerial - policies and actions 
' Pelative to these facilities, me ule  « 


_ Be Withia the organization of the System Program 


in the DIL... 


. 


2. The Sys Program Director for AGENA, SSH, is. designated 


AF-~SSD Executive Manager of these development test, facilities. 


“The SPD for AGENA will have responsibility for integrating and 


‘Scheduling all SSD test requirements, ing and evaluating 
contractor manpower and funds requirements and projections and -_ 
contractor operating schedules and requests for — 


- facilities. In the discharge of this Yresponsibility, the SPD for 
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- & ___ | HEADQUARTERS _ 2 
- SPACE SYSTEMS DIVISION | . 
AIR FORCE SYSTEMS COMM, -7 4 ae « 
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ausNA will give objective consideration to all: AP-S8D requirements. : 


m. Director for 
AGENA respective executive agents are as follows: . . 
SCIB - Chief, Astro-Vehicle Division - SSHAA’ . 
DIL - Chief, Electronics Division ~ SSHAE, 
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FEASIBILITY STUDY OF AGENA-B LAUNCH FROM AMR 


INTRODUCTION 


Of the several types of payloads now planned for the Atlas ‘Agena-B 


system, the E~5 payload is of particular interest since it is to be one 


" of the first to be placed in orbit, The primary purpose. of the E-5 


payload wa be to photograph selected areas of the Soviet Union and 


“to recover the data via a recoverable capsule, The mission objectives 


dictate a near polar orbit with a preselected altitude and eccentricity. 
As presently planned, polar orbits at an altitude. of 200 n. miles above 
the surface of the earth are sufficient but not necessary; lower orbital | 


altitudes -will, as the program progresses, probably be required , 


The urgency of the Atlas Agena-B program necessitated an investigation | 
of the possibility of conducting the launch from the Atlantic Missile Range. 
At the request of AFBMD, the Test. Gapport Department of the Space Technology 
Laboratories, Ins, conducted | a feasibility study of placing a payload 

into polar orbit with the Atlas Agena-B vehicle . This report is & 


summary of the feasibility study and presents all available data utilized 


in sacle 


GROUND RULES 

The Agena-B launch from AMR is predicated upon the criterion of conforming 
to range safety practices as closely as possible while achieving the two 
objectives of attaining a polar orbit .and placing maximm payload into 
orbit. In meeting the range safety criterion, two basics oes rules 


were established: (1) the booster and sustainer impact zones were to be 
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dn ocean areas and (2) overflight of land masses was to be. avoided 


during early booster phase, ‘Trajectory studies eevenied that, fortunately, 


the trajectory which minimized range safety risk was also the one that 


achieved a near polar orbit, The problem remaining was to place mac 


payload into the orbit. 


VEHICLE CONFIGURATION — 


‘fhe over-all vehicle configuration comprises a Series-D type Atlas | 
missile as the ‘booster or stage I vehicle and an Agena-B as the second 


stage containing the payload, The Atlas would be modified to incorporate 
a yaw programmer and an interface fairing which could accept the Reena S 
vehicle, Standard range safety equipment » including the two complete 
receivers and the destruct system, a Mark If Azusa transponder, and ‘ | 
standard GE Mod III transponder would be on board the Atlas, The Agena-B 
vehicle would be self-guided (i.e. no radio guidance equipment on board). 
No range safety receivers would be incorporated into the Agena-B vehicle ‘ 


ASCENT TRAJECTORY 

Studies. were made to determine the traj ectory which would. minimize 

range safety risk by carrying the IIP trace from Cape Canaveral over 

the Atlantic Ocean and which would achieve a polar orbit with maximm 
payload ‘ These conditions were most satisfactorily met by the following 
trajectory program: After liftoff, the missile is rolled to an exit 
azimuth of 150°, Shortly after roll completion, a 90% booster tilt 
program is initiated and the missile flies this trajectory until a time 


| 100 seconds after liftoff, At this. point, a 2 per second right yaw 


. turn is initiated which persists for a period of 20 seconds and then 
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returns to & zero yaw progren. ‘this right yew turns the velocity vector 
from a anata of 150° to a southerly heading. ‘The. ‘etwatie continues 
to fly from 120 seconds to booster steging with a fairly large yaw ee 
angle. Staging is initiated at 148. 5 seconds: with booster impact at 
latitude 18.68°N, longitude 80 UW. ‘The sustainer, efter the initiation 
of radio guidance, is programmed to turn in yaw to the ‘right until the 
IIP passes over the northernmost portion of Panema.. Sustainer shutdovn 
occurs at 239.2 seconds, placing the instantaneous susteiner impact at 
latitude 4.02°N and longitude 85.06°W. The vernier phase continues 
until a time 258.1 seconds, placing the vernier impact point at 3 87°N. 
latitude and 85.11°W longitude. A plot of the IPP trajectory during 
early booster phase is shown in Figure i. The major portion of the sus- 
| tainer trajectory is shown in Figure 2. It will be noted from these two 
figures that two right yaw turns are programmed in the trajectory. The 
IIP overflies Cuba and Panama. Shortly after vernier cutoff, the sus- 
tainer separates from Agene-B vehicle and the Agena-B coasts on a transfer 
- ellipse to a point 60 seconds prior to reaching apogee, at which time the _ 
Agens-B vehicle engine is started. This corresponds to a time of 39h. 4 | 
seconds. At apogee, the velocity is 14,408 ft/sec. The Agena-B vehicle is 
oriented parallel to the local surface of the earth and. sontiuies in this 
orientation until burnout which occurs at 567 8 seconds. At this time, 


orbital velocity will have been ceased at an orbital altitude of 200 n. mi. 


This trajectory was caiteistes on the basis of assuming a total take-off 
weight of 276 ,900 pounds. This figure assumed a total Agena-B weight 
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of 16,034 pounds, At Agena burnout the total in-orbit weight was cal— 
culated to be 4,742 pounds, A comparison trajectory was run in which 
‘the exit azimith Was assumed to be 190°, No doglegging was incorporated 
but the same burnout parameters were assumed for the Atlas, 4 BT ee apogee 
velocity of 1h, 500 feet per second and &@ net orbital altitude of 200 n, 
mi, In this case, the total take-off weight was assumed to be 277» 500 
pounds and the ignition weight of the Agena-B to be 19,497 pounds , As 
@ result of this trajectory, the total in-orbit weight was anes 
to be pts pounds, 
TABLE I 
- TRAJECTORY PARAMETERS 








time (sec) Total Weight | er (Air) | Range from Pad. tatitude 


sec, n, mi. 





0 Atlas | 0 0 0 
260,466 
Agena-B 
16,0 en 
3 27 3500 | | " 
—~148.5 | Atlas | ‘ ae | | 
BECO | aoa —  : 10,471 | 68,1 240,487 
16,034 
258 ,1 Atlas 15,178 | 296 657,292 
VECO 23 833 , 
H . ; | Agena-B 
_ a 16,034 
263.1 | 
Separation BO | a : | 
| 16,034 15,140 308 | «676,422 
294.5 _ ci me _ 
Start Agena 16,034, 485 623 1,000,129 
567.8 | | 


Agena Cutoff | Ay 742 23,372 | 1,132 
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ORBIT | | 
At an altitude of 200 n, mi,, the orbital period is found by simply - 
equating the gravitational force to the centrifugal force, Then 


T= a = 92 mimites 


r = distance from center of the earth to orbital altitude 

G = gravitational constant - — — (2) 
The inclination of this orbit with respect to the polar axis is about 
1°, This inclination is acceptable because it covers all of the con- 
tinental region of the Soviet Union except for part of the northermost 
areas of the Soviet Islands, Franz Josef Land and ‘Severnaya Zemelya, | 
Inelinations snaller than 11° would be difficult to achieve if the criterion 
of impacting the sustainer in open ocean areas is to be met, As noted 
from Figure 2, the sustainer impact Sacuiemuengien 
Canal, the Galapogos Islands, and Equador, Phe vedstainus dunest ashe 
then restricts the inclination of the orbit to about 10 to 12° ° | 


| RECOVERY 


The ultimate purpose of the Agena-B iwated will be to recover from orbit 
a photographic capsule, The recovery area must be located within the 
United States continental limite or in the ocean inbuy controlled by 

the United States. This location will depend upon the time of launch ‘ 


‘the ephemeris, the mmber of orbits desired, and the accuracy of the 


deorbit system, The time of launch is critical since it will determine 
what portions of the Soviet Union will be covered by the satellite and . 
at what time of day, Calculation of the ephemeris a hcl since 
this will determine when to transmit the deorbit commands , 
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{1. RANGE SAFETY PROBLEM 


Hazerd Areas 
There are three potential hazerd areas in the ascent phase: of the Atlas- 


‘Agena-B trajectory which present renge sefety problems. The first occurs 


during the early portion of booster flight ‘when the coast of Florida 2 

Grand Bahama Island, Andros Island, end the Biminis are nesarded. due to 

the proximity of the TIP trace. The second hazard area is Cuba during the. 
latter phase of booster flight. And, finally, the overflight of Panama 
during the latter phase of sustainer flight presents the third hazard. area. 


Since the Supact of the booster and sustainer stages occurs & considerable 


; distance from land areas, no range saxety problem is tncuxred.. Lt is only 


the fly-by of inhebited areas during the early booster phase and, the over- 
flight of Cuba and Panama that must be investigated to assess the individual 
risk to each area and to determine the total risk involved in the 

launch operation. 


Impact Probability | a 


If the. hazarded area is defined as a rectangle with one side, Ax, parallel 
to the nominal trajectory and the other side, AY; normal to the nominal 
‘trajectory, then the pecbept ley of impact within this area.is resolved | 


into a function of the downrange impact probability, P(z), end the corres- 


‘ponding -crossrenge papas probability, P(F). ene | | | 


Consider the downrange erection, Xe If & missile failure occurs t seconds’ 
efter launch, the missile will impact at a downrenge point x. The 


probability of a failure iii ina time interval At 
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is postulated to be equally likely anywhere within the powered flight 


regime of each stage, as is expressed as 7 
- ae 


where T, is the powered flight time of the Nth stage, | 
By deduction, the probability of a missile failure occurring ‘during 
the time interval (t = t.) during the Nth stage of operation is 


t . ; ‘ 
| B. . 


A distribution function or a line probability density P(x) is 


_ determined such that the probability of impact in an interval Ax is 
equal to P(x)+AxX,. The probability that x, impacts in the downrange 
interval 4x is equal to the probability that the failure ocours in 


the corresponding interval of timeAt, ‘Then . 


P(X) AX = At : : | 
| ™ (4) 
or yea | 
P(x) = At. oil 
alu | (5) 
| x “B 
As 4x andat — 0 | | 
P@) dt, dey 
oe tia  * ) 


Under normal missile operating circumstances, the crossrange 


- deviation of the IIP will follow a Gaussian distribution and hence 
be negligible. On the other hand, a failure in guidance or engine 


control can grossly deviate the ITP within a short time after 
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initiation of failure, The crossrange distribution function will 


be determined by the — of failure and the severity of its influence 
on the missile acquiring a sidewise velocity. A cursory examination 
of the types and modes of guidance and engine control. failures which 
can carry the ITP outside the normal 3o- Limits of operation reveals | 
a great mmber of possibilities ’ ‘some » of course » more probable 


_ than others, ‘o say that & crossrange distribution can be derived 


based upon the highly probable failures alone oe not be accurate, 
Generally speaking, however » it can be stated with a high degree of 


| confidence that most eRe Will place the TIP relatively close 
to the nominal trajectory and other less likely failures could carry 


the IIP farther. crossrange. In the category of mall crossrange 
deviations are such failures as those caused by hard-over engine 


deflections resulting in an immediate tumble of the missile ani 


small subsequent IIP deviations, In case of open a0eP guidance, large 
gyro drifts can carry the IIP somewhat more in the crossrange 
direction, Failures resulting in no engine control signals or 


' inoperative guidance can cause the engine to stay in a mulled con- 


dition with only its small bias or misalignment producing a thrust 
vector slightly different: from the missile axis, This condition, 


if sustained for a considerable length of nse can cause large TIP 
| deviations, | 


Tt is reasonable to assume that the crosarange failure distribution 
should be based on some function which indicates large probabilities 
for small sidewise deviations and smaller probabilities for large 
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sidewise deviations, A line probability density PG) siete 
= describes a linear crossrange distribution function meeting 
the above criteria, The factor 2 assumes that failure can carry 
the IIP to either side of the nominal trajectory: with equal pro- 


epee ° 


The area probability density is expressed as.a ee of the down- - 
‘range and crossrange line probability densities, 


7G) PG) =o od | . (7) 


Fora nme operating missile » the above probability. density 

is zero for any area other than the intended impact area, To have. 

meaning, the impact probability density at some point (x, y) other 

than the intended impact area mst be qualified by stating its 

probability of deviating from normal, The downrange failure pro— 

bability r and the crossrange failure probability FY when miltipiied 
by (Px)(Py) then-describes the impact probability density at (x, y).. 

Or PP 

: 0 n= Fy a | | (8) 

| The anil _dt is the ‘vente of the instantaneous ‘impact point 

velocity D 43 aie (7) then reduces: ‘to the ere expression, 


om as “By - (9) 


Consider the 2 trajectory of Figure 1. The risk to the Florida | 
coastline, Grand Bahama Island, Andros. and Bimini Island can be | 
determined by applying equation(9)to each hazarded area. In order 

to show a pessimistic situation, let P = 0,2 which is the probability 


a rer ner ee ten, 
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that the missile will veer in yaw, Then, let F = 0,2, which | 
is the thrust failure probability when P(y) occurs, Utilizing the 
above figures and obtaining distances to inhabited areas from the 
trajectory of Figure 1, the risk to each significant populated 
area is determined by the peoeceon 

Rose, y) Wea faa 


Where Ay = lethal area of missile fragments (3000 sq, ft) 
‘These results are tabulated in Table II, 


In the overflight of Cuba, the land impact probability is given 


by the relation , | | | 
P (bh -+ 
a 


where t, - -t a 16 the dvell tine of the TIP on Cuba ant 1, - 08,5 
seconds, — the twajectory simlation, yo 139.5 seconds, t. 


= 134.2 seconds. Then PB. = 7,15 x10 3 The collective kill 
probability on Cuba is calculated for areas lying 30 and 10o- to 
either side of. the trajectory, . Results of these calculations are 
tabulated in Table IIT, 7 


The impact Sinilealiiieliag for Panama and Costa Rica is found, from 
relation a to be | 


= 09. = 
P P eS ALL am QO, 00155 
Based on & nominal Atlas closed loop isiseiteiie, 307 deviations to 
either side of the ITP plot across Panama (Fig, 3 ) are included 
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in the range safety calculation, Included in the deviation are 
tumble dispersions past 30 limit’, ‘hese results are tabulated in 


Table IV. 


| A summary of the land impact probability and risk’ calculations for 
sen of the Petenbially basarded areas are tabulated in Table ¥, | 


; RANGE SAFETY INSTRUMENTATION 


. The primary range safety instrumentation that will be used to support 
this flight will be a Mark It Azusa system, Both present position and 
instantaneous impact, point information will be displayed to the range 

safety Officer, A secondary range safety systen consisting of the 
FPS-16/IBM-709 will be utilized to provide the same information, In 
all likelihood a C-band beacon transponder will be required to extend 


_ the range capability of the FPS-16 radar tracker, Other standard range 


- safety instrumentation utilized during launch of any ballistic missile 
from the AMR will complement. the above mentioned instrumentation. 


IX. SUPPORT INSTRUMENTATION 

_ Preliminary consideration of range capability indicates that there 
should be no ‘difficulty in meeting the instrumentation requirements 
associated with the proposed flights. on the AMR. Booster and Agena-B . 


telemetry requirements should 


easily be met up to about ‘$525 seconds 


and trajectory data requirements to VECO should ‘pose no difficult problem 


for the range, No consideration has been given to the range instrumentation 


problens associated with the coast phase, Agena-B powered phase, and 


orbital phase of flight since 


the data requirements associated with the 


ore re et 
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payload are unlmown at this time, and because for the ‘Purpose of 


this study it has been assumed that the worldwide instrumentation 


' and tracking network being utilized to support Discoverer, Samos, and 


Midas flights from PMR can meet the i aaa oecraees with these 
proposed flights, ° 


GROUND FACILITIES | | 
Preliminary consideration of the capability of the range to meet the 


. facility requirements associated with the proposed AMR flights indicates 


that there should be no serious problems, Checkout and launch facilities 
exist at AMR for receiving, checking out, and launching Atlas/Agena 

vehicles and Presumably could be used for these purposes in this program, 
subject to further determination of the effect of the proposed operation _ 
on the over-all utilization and scheduled usage of these facilities, 


' It is possible that the couteaster who will be responsible for the 


development of the payload will require separate checkout facilities . 


with unique environmental conditions which perhaps cannot be met by 


the allocation of space within existing facilities, ‘This situation 


cannot be determined until a payload. contractor is selected and the 


paanoad checkout requirements are determined, 


PROBIEM AREAS 
Nt is the purpose of this section to identity, tn as mich detail. as 


possible, problem areas that the ini study revealed, These 
problem areas are: 


Ae, 
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Yaw Programmer | 

In order to provide the booster yaw secre called for in the 
ascent trajectory, a yaw programmer will be required in’ the Atlas 
missile, The necessary development and hardware implementation — 


lead times will have to be seriously considered in view of the 


early launch dates that are anticipated for the Atlas Agena-B , 

The weight, physical size and power requirements of the yaw pro- 
grammer are currently estimated to be relatively small, The major 
problem lies in expediting the development effort required to 
produce this programmer, | 

Missile Dynamics | 

A plot of the yaw attitude angle versus time of powered flight ; 
(Fig. 4) indicates that after the booster yaw ee is paereece 
fairly large yaw attitude angles are built up. At t= 120 seconds, 
the yaw attitude angle risés to 28° and starts dropping sharply 
thereafter , The aerodynamic load imposed by such a large yaw 


_ angle is currently thought to be within design limits of the Atlas 


missile, However, this problem should be given more detailed 


study to ascertain whether such large yaw angles could be detri- 


mental to the missile structure, The lofted trajectory as incor- 
porated in this study was designed to carry the missile as rapidly 
as possible out of the large aerodynamic loading regime such that. 
the yaw program could be initiated at as high an altitude as 
possible, If future studies indicate that the qa product reaches 
undesirable values during any portion of the booster yaw program, 
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it will be necessary to initiate a different program to keep the 





qa product within allowable limits, This can be done by starting . 
with a very small right yaw. program and building it up successively 


' as the missile contimes to fly out of the denser atmosphere, 
| The net result in the trajectory shaping will be a decreased right 


yaw turn which will have to be compensated in, the sustainer phase 
of flight, | | | 


During booster staging, the yaw attitude is: abont 11°, In this 


region of powered flight, @ preliminary examination of the staging 
sequence at this yaw attitude anele indicates that @ problem may 
exist but probably not a major one, However, rsa assumption E 
should be confirmed by more study | 


: Look es 


In Figures 5 and 6, the (& Mod III guidance look-angles are iniicated 


for this trajectory, Look-angle. 1 is defined as the angle between 


the missile roll axis and the line-of-sight to the tracking radar 


(sometimes referred to as LAl), Look-angle 2 (LA2) is defined as the 


angle formed by the projection of the line-of-sight between the 


tracking radar and the missile into the plane formed by the pitch 


and yaw axis, LA2 is measured clockwise from the yaw axis aes 


| from the bottom of the missile. A minor physical relocation of © 


the missile antennas is required to support these look-angles, 
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The elevation and azimmth angles as seen by the GE Mod IIT Guidance | 
eight radare are plotted in Figures 7 and @ and, from the ground 


radar look-angle standpoint, no problem is anticipated in — 
capability all . the ay to VECO, 


Safet Problem | 


The proximity to the Florida coastline of the iors phase of the 


| flight will impose strict limits on the missile during the ascent 


trajectory. The time reaction margin, missile instrumentation 
error, end vind drifts that are built into the impact linit lines 


by the range will probably leave almost no margin for the missile 
to deviate fromthe nominal, The probability of destroying a 


good missile during this phase of the powered flight should be 
assessed in view of the range safety limitations, | 


Range Safety Instrumentation’ 


During the garly phase of the ascent trajectory the slew rates 
of the Azusa Mark IT will be considerable. However, if a tie-in 
is provided from the FPS~16 radar, the slew rate problem can be 


minimised, A preliminary investigation indicates that perhaps a 


slight modification of the sence Mark II oa coals can accommodate | 


these slew rates, 


. Downrange Gra tegen os 7 


For data on sustainer separation, the ascent ellipse, and the | 


‘firing of the Agena-B vehicle, additional downrange sites vill be 


required to provide either a passive or an actiye track on the 
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missile, The problem of the location of these sites, the 


instrumentation required, and its tie«in with the AMR at Cape 


Canaveral is recognized but is yet unresolved ° 


I, INITIAL STUDY EFFORTS 


To support the problem-area analysis and a a made in 


the previous section, it is strongly urged that the following studies 
be initiated immediately in view of the length of time such studies 
will. require, 


(2) 


(2) 


Guidance Equatio 


As soon as range safety problems have been resolved and 


the final trajectory Cevermined, new guidance equations 
will be required for the trajectory, About six months 
will be needed to determine and implement these equations, 


Yaw Programmer 
The long development and hardware implementation time re~ 


- quired for the yaw programmer ne that effort in this 


6) 


area be ieamearice: immediately, 


Aero Studies 


| ‘The study of aerodynamic problems associated with the ascent 


(4) 


trajectory should be started, 


Rang e_ Instrumentation | 
A study of the range instrumentation requirements to support 
an Agena-B vehicle launch should commence as soon as possible. 


cit, 
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CONCLUSIONS 
Launching. an Atlas Agena-B vehicle into a polar orbit from the Atlantic 


‘*Essile Range is feasible from a technical point of view; however, several 


eLvendes problems exist. Studies must be initiated as soon as possible to 
find solutions to the problems if the planned daunch dates are to be met. 
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TABLE IL ! 
“FLORIDA a” 4 7 
city Pop. ( y py) Py 
| nmi, _ ‘ 
cocoa Beach (| 7C376 2,737 § 
Melbourne | 7,000 15 8718 AM sg 
Vero Beach 8,500 . 19 2836.7 1.9545 
Fort Pierce 21,000 20 022459 3 822 _9 
Stuart 3,700 25 UIT g 4b92_7 
West Palm Beach 160,000 30 9760, 1.266_ 
Palm Beach | 5 5100 32 8710-4 3.627 4 
Lake Worth . 15,300 34 | ~0085 =’ 1.0039 
Delray Beach 8,300 35.7697, 5.180_4 
Deerfield Beach 3,400 . 39 .6579 1.8149 
Pompano Beach , 40 = 635g 6 HHO_3 
Oakland Park 1,700 42 5831, 8.038, 
Fort Lauderdale 95,000 45 5298 5 hk, 061 9 
Dania 6,500. 46 = 5049 2. 
Hollywood 31,,000 L9 TLO_ 1.307_¢ 
Miami Beach 55,000. AT 698g 2.095 _y 
1,150,000 5h A089 g 3.812 
Coral Gable 31, 000 58 43686, 1.0164, 
P "3, 60 35083 8.532_o 
Homestead 1,000 66  .3116~ 2.779 
| 7,661 x 10 7 
ANDROS ISLAND 
Nicolls! Town 135 50,2830 9.97973 
Staniard Creek 31,6 717 = «2h 6.816 
_ | 1.680729 
West Fd 1,000 TSH TTT | 
 BIMINI ISLAND 200 _——_ : 
 0,2(t, =t ees 
P, = 0.2(t-ta) 0 ,2(1) 1,3h72077 
on a 





Ay, joao «= 8736x107? 
Pee P, gee NP 5 + 200 = SL 3 
Note: For Florida, GBI and Andros Island caleculations, a confidence 


level of 0.1 was introduced in Px Py to account for RSO not bein 
able to contain TIP within prescribed limits. Then PxPy = 4x10”. 
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City 


Caibarien 
Yaguajay 
Sancti Spiritus 
Trinidad | 
Santa Clara 
*Punta San Juan 
*Adelaide 
Moron 
Ciego de Avila 
Jucaro 
Cienfuegos 
*San Blas 
*Calimete 
Colon 
Corralillo. | 
*Zulueta 
Placetas — 
Fometo | 
Remedios 


Zuemado de Guines 


Palmira 


- Tunas de Zaza 
Jatibonico 


. Estimate 


TABLE IIT 
Cuba. 

N y 
Pop, (n.mi.). 
21,382 9 
5 867 21 
28,262 13 
15 9453 15 
535981 17 

100 L8 
100 18 
13, 95h 58 

»802 53 

868 49 
§2,910 . 43 

100 70 

100 71 
11,534 72 

1,073 57 
2h, y Od, 21 

100 2 
19,693 5 

6,038 7 
10,485 Le 
3,276 39 
5,865 40 
9,043 32 
1,986 15 

475 10 

LO 





Note: All exponents refer to . x10 emponent | 


. COSTA RICA 
City 


Siquirres 
Limon 
*Vesta 
*Puerto Viejo 
*Suretka 
Buenos Aires 
Boruca 
*Dominica 


PANAMA 


Bocas del Toro 
Almirante | 


*Estimate 


‘TABLE IV 
Costa Rica and Panama 


Pop, - 


1,768 


25351 
60 
1,967 
732 


39455 
100 


309 
59808: 


KY. 


ERBe wo ht 








Note: All exponents refer to x10~*™ponent 


Bie 
Rede msi 6 ‘eye it then a eee, 


‘ai ; . i . z 
la, pean nenenmamernua + ate cy mo sAtvtnly eenea\ rnsornten tliat, . - —_ Bene vor wo. tem ans: ocd ea 


% 


t 
* 


t 
! 
1. 
$ 


. ’. 


ar 
a-y 
? . 


STL/TR-60~0000-19293 
Page 21 : oe 





TABLE V 
Summary of Risk 


Area | _ Situation Impact Probability Kill Probability 


Florida Coast. Flyby _ 7,.6%x 107? 
Andros Island | Flyby ' =: 1,6 x 1070 
Grand Bahama Island Flyby, . = - 7.7 x 102° 
‘Bimini Island - © Overflight- 1.3 x:107 8.7.x 107! 
“Cuba Overflight 71x10.  10,7x107° 
Costa Rica —Overflight’ §=.1,5x10% = 6,5 x 107° 
Panama - Overflight 1.5x107%  4,5x107° 
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